Enzymatic deglycosylation of porcine thyroid peroxidase: effects on catalytic activity and immunoreactivity.
Thyroid peroxidase is a heme-containing, membrane-bound, glycoprotein enzyme that catalyzes iodination and coupling in the thyroid gland. It is also the antigen for microsomal autoantibodies that are commonly found in the serum of patients with autoimmune thyroid disease. We examined the effect of deglycosylation on the catalytic functions and the immunoreactivity of this enzyme. A highly purified, solubilized, large tryptic fragment of porcine thyroid peroxidase, retaining all of the N-linked glycosylation sites of the native enzyme and displaying full catalytic activity was used. It was deglycosylated by treatment with N-glycanase under nondenaturing conditions. The loss in relative molecular mass after treatment, determined by gel electrophoresis, was about 75% of the estimated molecular weight of the glycan portion of porcine thyroid peroxidase. Lectin blots performed with horseradish peroxidase-conjugated concanavalin A showed a similar loss in relative molecular mass but some residual carbohydrate. The intensity of the carbohydrate stain was consistent with the loss of about 75% of the glycans. Despite this loss, three different assays for catalytic activity of porcine thyroid peroxidase were not significantly decreased. Immunoreactivity measured by immunoblotting and by enzyme-linked immunosorbent assay was also unimpaired. These findings suggest that N-glycanase-sensitive glycans in porcine thyroid peroxidase do not act as antigenic determinants and play a minor role, if any, in catalytic activity and, presumably therefore, in the maintenance of protein conformation.